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FOREWORD This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by the Management and Productivity Sectional Committee had been approved by the Management and Systems Division Council. Terotechnology is concerned with all stages in the life cycle of physical assets used in manufacturing and services. The earlier version covered definitions of maintenance terms in Terotechnology and was titled `Glossary of maintenance terms in terotechnology'. It was visualized that the revision of the standard should enhance its coverage and include definitions of terms pertaining to all stages of Terotechnology, namely, specification, design, installation, operation, maintenance and disposal. Hence, this revised standard, covering terms pertaining to all stages of Terotechnology, has been titled `Glossary of terms in terotechnology'. This glossary is intended primarily as a guide for persons engaged in various stages of terotechnology. It is hoped that this glossary of terms will help in establishing a generally recognized usage and eliminate ambiguity and confusion that might arise from individual interpretation of terms. While preparing BS 3811 : 1993 BS 4778 Part 2 : 1991 Part 3 : 1991 IS/IS0 8402 : 1994 this glossary, assistance has been derived from the following Glossary of maintenance terms in terotechnology, documents: British Standards Institution. British Standards Institution. terms, British Standards @`rst revision) Institu-

Quality vocabulary : Part 2 Quality concepts and related definitions, Part 3 Availability, tion. Quality management reliability and maintainability

and quality assurance -

Vocabulary

Various terms included in this revised version have been arranged in alphabetical alphabetical index has also been provided for convenience. The composition of the Committee responsible for the formulation

order within each group. An

of this standard is given in Annex A.
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Indian Standard

GLOSSARYOFTERMSIN TEROTECHNOLOGY
(First Revision)
1 SCOPE 1.1 This standard gives definitions various aspects of terotechnology-. ofterms relating to TERMS 2.2.6 Logistics The art and science of the management, engineering and technical activities concerned with requirements, design and planning and maintaining resources to support objectives, plans and operations. 2.2.7 Output A quantitative measure of the product produced. 2.2.8 Product - The specific service (s) to be supplied. and material qualitative item(s) or

2 FUNDAMENTAL AND GENERAL USED IN TEROTECHNOLOGY 2.1 Fundamental Definition

2.1.1 Terotechnology A combination of management, financial, engineering, building and other practices applied to physical assets in pursuit of economic life cycle costs.
NOTES 1 Terntechnology is concerned with the specification and design for reliability and maintainability of physical assets such as plant, machinery, equipment, buildings and structures, The application of terotechnology also takes into account the processes of installation, commissioning, operation, maintenance, modification and replacement. Decisions are influenced by feedback of information on design, performance and costs throughout the life cycle of a project. 2 Terotechnoiogy applies equally to both assets and products because the product of oneorganization often becomes the asset of another. Even if the product is a simple consumer item its design and customer appeal will benefit from terotechnology and this will reflect in improved market security for the producer.

2.2.9 Project - In terotechnology, the planning and implementation of an approved concept from initial acceptance, through the life-cycle until the asset is disposed off.
NOTE - In other contexts a project may only last until the delivery or commissioning of the Asset.

2.2.10 Resources - Manpower, funds, materials, equipment, tools, space and time available for or required to accomplish specific objectives. 2.2.11 Service - The supply to a customer of a product or utility that is not of a physical nature, this could include public, social and commercial assistance.
NOTES 1 Examples of the diverse range of services include law enforcement, insurance, electricity supply. transportation. tax collection, welfare benefits and medical treatment. 2 Service also means the result generated by activities at the interface between the supplier and the customer, and by supplier internal activities to meet the customer needs. 3 From the context of plant engineers, services also include utilities, such as, the supplies of energy (for example electricity) or fluids (for example water, gases, compressed air) needed for the functioning of the plant, etc.

2.2 General Terms 2.2.1 Asset - The buildings, plant, machinery and other permanent items required by the User to produce and supply the product. 2.2.2 Customer(s) - The intended recipient(s) user(s) of the product. 2.2.3 Entity/Item Any individually considered. components, assemblies, equipment or attachments. or the

element that can be It may relate to parts, accessories, groups,

2.2.4 Feed - The `raw' material or goods from which the User produces the product within or by the use of an Asset. 2.2.5 Life Cycle - The time interval that commence with the initiation of the concept and terminates with the disposal of the asset.

2.242 System - Assembly of correlated hardware, software, methods, procedures and people or any combination of these, all towards a common objective. 2.2.13 System Effectiveness - A measure of the degree to which a system can be expected to achieve its objectives or purpose. 2.2.14 `The Supplier'/ Vendor Asset to the User. The provider of the

1
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NOTES 1 This definition only applies in the context of terotechno-logy per se. The addition of the definite article and the use of upper case serve to distinguish this restricted and specialized use of the term from its more general usage. The term as used in the wider sense means the organizalion that provides a product to the customer. 2 In a contractual "contractor". situation the "supplier" may be called the

3.1.7 Cost(s) - The expenditure (actual or notional) incurred on, or attributable to, a given item.
NOTE - The basis of cost can be so variable that whenever possible it should be qualified as to its nature or limitations, for example, historical, variable. Costs should also be related to a particular thing or `object of thought', for example, a given quantity or unit of goods made or services performed.

3 The "supplier" may be for example the producer, distributor, importer, assembler, or service organization. 4 The "supplier" can be either external or internal.

3.1.8 Cost Benefit Analysis (CBA) - An assessment of the various cost benefits of projects including the indirect effect on third parties. 3.1.9 Cost Centre - A location, person or item of equipment (or group of these) in respect of which costs may be ascertained and related to cost units, for example process cost centre, production cost centre, service cost centre, etc.
NOTE - Cost centre may be part of budget centre in certain circumstances.

2.2.15 `The User' The individual who, organization that, operates or uses the product.

or

NOTEThis definition only applies in the context of terotechnology per se. The addition of the definite article and the use of uppercase serve to distinguish this restricted use ofthe term from its more general usage.

3 TERMS CONSIDERED DESIGN AND ACQUISITION 3.1 Economic Appraisal Accounting Terms

IN CONCEPT, PHASE

3.1.10 Cost Control - The regulation by executive action of the costs of operating an undertaking. 3.1.11 Cost of Scrap -The net costs associated the production and disposal of rejected output. with

and Management

3.1.1 Acquisition Costs - The total cost of acquiring an item of material (the asset) and bringing it to the condition where it is capable of performing its intended function.
NOTE-This includes the financial effects of activities involving the purchase of goods and services and/or providing necessary goods and services internally.

NOTE-Net costs may include labour, material and processing costs less any income from the sale of scrap.

3.1.12 Costing Methods - All those methods techniques used in cost control.

and

NOTE - These methods can also be used for other aspects in financial analysis.

3.1.2 Appraisal Costs quality achieved.

The cost of assessing

the

NOTE - Appraisal costs can include the cost of inspecting, testing, etc carried out during and on completion of manufacture.

3.1.13 Discounted Cash Flow (DCF) - A method of relating cash inflows and outflows over the life of a project or operation to a common base value (for example present value), using discount rates based on compound interest. 3.1.14 Downtime Cost - The direct and indirect losses which would be incurred due to the downtime of the asset.
NOTE Indirect losses include production loss.

3.1.3 Assessment - The procedure of determining the values to be ascribed to items, activities or elements of cost. 3.1.4 Budget Centre - A section of an organization for which control may be exercised through budgets. 3.1.5 Budgetary Control - The establishment of financial accountability, relating the responsibilities of executives to the requirements of a policy; and the continuous comparison of actual financial expenditure with that planned, either to secure by individual action the objective of that policy or provide a basis for its revision. 3.1.6 ConceptA perceived possible project and the methods and assets required to achieve this. This should include the definition of assets required to produce an identified output and a forecast of the financial implications over the complete project's life cycle.

3.1.15 Economic Quality Level - The economic level of quality at which the cost of securing higher quality would exceed the benefits of the improved quality.
NOTE - The term can include the costs of claims against warranty, replacement and consequential losses of custom and goodwill.

3.1.16 Elements of Cost - All those items that are considered or arise individually and that are combined together to form the total cost. 3.1.17 External Failure Cost - The cost arising outside an organization due to the failure to achieve the quality specified.

2

IS 9990 : 1998 3.1.18 Fixed Cost-Expenses such as office facilities and training .that do not vary directly with activity rates. 3.1.19 Indirect Costs associated with specific services. Expenses products, not directly operations or 3.1.31 Prevention Costs - The cost of any action taken to prevent or reduce costs and failures.
NOTE - Prevention costs can include the cost of planning, setting up and maintaining the quality control system.

3.1.32 Profit Centre A part accountable for costs and revenues.

of a business

3.1.20 Internal Failure Cost - The cost arising within an organization due to the failure to achieve the quality specified.
NOTE - The term can include the cost of scrap. rework and re-inspection and also consequential losses within the organization.

3.1.33 Quality Related Cost - The expenditure incurred in defect prevention and appraisal activities plus the losses due to internal and external failures. 3.1.34 Running Cost/Operation Cost-The total cost to the owner or user of the operation, maintenance and minor modification of an item, system or asset.
NOTE-The term `cost in use' is normally applied to buildings

3.1.21 Investment Appraisal - An assessment expenditure and income for a project, to determine financial viability.

of its

3.1.35 Salvage Value - The amount realized by the disposal of the asset.

that can be

3.1.22 Labour Cost - Expenses for labour including wages, taxes, allowances, welfare and overheads. 3.1.23 L$e Cycle Cost - It covers all the costs from project conception to final scrapping and disposal and includes all costs of operation, repairs, maintenance, energy consumption, rentals, insurance, etc, in addition to the initial costs of development and/or acquisition, all discounted to the same point in time. 3.1.24 L[fe Cycle Cost Model - A mathematical model designed to estimate the life cycle cost of an asset. 3.1.25 L!fe C),cle Cost Trade OfiThe pursuit of a reduced or at best minimized life cycle cost by selection of appropriate design, operation and support characteristics. 3.1.26 Lye Cycle Profits - A concept that expands on life cycle costs by including the benefits received from the system under consideration, all evaluated in monetary terms. 3.1.27 Mainterlance Cost The total cost of retaining an item in, or restoring it to a state in which it can perform its required function. 3.1.28 Net Present Value (NPV) - The aggregate of future income and expenditure discounted back to a common base date, usually the present at a given compound interest rate.
NOTE - Choice and evaluation of competing solutions should rake account of net present value and changing price levels where this can he done.

3.1.36 Sensitivity Analysis - An examination effects of selected values of varying parameters a system.

of the within

3.1.37 Stockout Cost - The total downtime cost of the asset due to non-availability/stockout of the spare parts. 3.1.38 Surlk Cost - Cost already incurred, which are, therefore, irrelevant to consideration of alternative courses of action. 3.1.39 Trude Off - Action or decision generally concerned with the evaluation of alternatives and with compromises to obtain the best mix to support characteristics, system performance and real cost. 3.1.40 Value qf Stock - The measured in monetary units. amount of stock

3.1.41 Vuriahle Cost-Cost that change as a function of units of time, labour or material resources. 3.2 Terms Used in Design of Product or Asset 3.2.1 Active Redundancy That redundancy wherein all means for performing a required function are intended to operate simultaneously. quantitative 3.2.2 Criticality Analysis A analysis of events or faults and the ranking of these in order of the seriousness of their consequences. 3.2.3 Desigtt Audit - A formal and systematic analysis of a proposed design for, or on behalf of, the user or user organization to ascertain that the user's requirements are, or will be, met. A documented, 3.2.4 Desigrl Review comprehensive and systematic critique of a design, for or on behalf of the supplier, to: a ) evaluate the design, its requirements and its implementation; and

3.1.29 Optimized L@ Cycle Cost - The least cost that provide the maximum .beQefit from an asset over the life cycle period. 3.1.30 Overhead - Indirect costs which traceable to products, operations or services. are not
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b)

identify problems, tions.

if any and to propose solu-

normal, or requirements.

reasonably

foreseeable,

usage

NOTE-The design requirements include all those that concern an entity at all stages of the quality loop and at all phases of its life cycle.

NOTE - The word `blemish' is appropriate for use when a quality characteristic of a product or service is evaluated in terms of customer awareness (as contrasted to simply conformance to specifications).

3.2.5 Ergonomics The study of the relationship between workers and their occupation, safety, equipment and environment and particularly the application of anatomical, physiological and psychological knowledge to the problems arising there from.

3.3.3 Blemished Unit - A unit of product or service containing at least one blemish. 3.3.4 Calibration All the operations for the purpose of determining the values of the errors of a measuring instrument (and, if necessary, to determine other metrological properties).
NOTEThe metrological usage ofthe term calibration is often extended to include operations such as adjustment, gauging, scale graduation, etc.

3.2.6 Fail Safe-A design property of an item which prevents its failures from resulting in critical faults. 3.2.7 Fault Modes and Effects Analysis (FMEA) - A qualitative method of reliability analysis which involves the study of the fault modes which can exist in every sub-item of the item and the determination of the effects of each fault mode on other sub- items of the item and on the specified functions of the item.
NOTE Analysis". This is also known as "Failure Modes and Effects

3.3.5 Certification - A procedure by which a third party gives written assurance that a product, process or service conforms to specified requirements.
NOTES 1 The term certification should not be used in the context of second or first parties (see ulso 3.3.16). 2 Certification is an area where quality assurance impinges on regulations, approvals and requirements for manufacturers to satisfy legal obligations. It is a means by which a producer can demonstrate compliance with these constraints.

3.2.8 Fault Modes, Eflects und Criticality Analysis (FMECA) - A qualitative method of reliability analysis which involves a fault modes and effects analysis together with the consideration of the probability of failure modes, their occurrence and of the ranking of effects and the seriousness of the faults.
NOTE -

This is also known as "Failure
Analysis"

Modes, Effects and

Criticality

3.3.6 Compliance - An affirmative indication or judgement that the supplier of a product or service has met the requirements of the relevant specifications, contract or regulation; also the state of meeting the requirements.
NOTE - Refers to delivery of contract items whereas conformance refers to a manufacturing or distribution stage.

3.2.9 Product Linbilit_v - The liability of a supplier in statute or common law for his product. 3.2.10 Redundancy - In an item, the existence of more than one means for performing a required function. 3.2.11 Standby Redundancy - That redundancy wherein a part of the means for performing a required function is intended to operate, while the remaining part(s) of the means are inoperative until needed. 3.2.12 Statutory Liability - The liability of the supplier for his products as set by statutes or statutory regulations. 3.3 Quality Control Terms
3.3.1

3.3.7 Conformance - An judgment that a product requirements of the relevant regulation; also the state of

affirmative indication or or service has met the specifications, contract or meeting the requirements.

NOTE - In quality control usage, a conformance customarily refers to an assessment not dependent on the passage of time in product use as contrasted to reliability that has a time connotation (see nlso the Note given in 3.3.6).

3.3.8 Defect - The non-fulfilment of an intended requirement or an expectation for an entity, including one concerned with safety.
NOTES

Acceptable Condition-The for each particular usage.

condition

agreed

1 The requirement or expectation the existing circumstances.

should be reasonable

under

NOTE-Attention is drawn to the fact that statutory requirements may exist governing minimum acceptable conditions.

2 The definition covers the departure or absence of one or more quality characteristics from intended osagc requirements. 3 The basic difference between non-conformity and defect is that specified requirements may differ from the requirements for the intended use.

3.3.2 Blemish - A superficial imperfection, usually only of aesthetic significance that occurs with a severity sufficient to cause awareness but that should not cause any real impairment with respect to intended 4

3.3.9 Impe$ection - A departure of a quality characteristic from its intended level or state without
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NOTES 1 Usually imperfections will be rated on a severity scale or mexsured as deviations and, unless of high severity or magnitude, would be reasonably expected in a product or service of acceptable quality. 2 For quality characteristics, where there is no designated intended level, so that a "departure" is not definable, "observed Ille;lslll'eliietits'I will serve the same role as imperfection in In some cases where the differences providing information. become part of the product description, it may be more appropriate to use a term such as "variant". 3 The term imperfection is a general classification. Each imperfection type will usually be identified by its specific name (for example scratch. weight, missing part, etc). The severity ot magnitude indicator may be a measurement deviation, a `guide' identification or some other appropriate scale rating. Some imperfections may involve a large number of severity or magnitude classifications while other. such as a missing part, may involve only one. 4 The very existence of a specified tolerance is recognition that achieving `perfection' for every quality characteristic is essentially impractical on an economic basis and. under usual circumstances. impossible in a physical sense. In many situations `perfection' cannot be defined other than as some desired aim. unsatisfactory performance at all stages of the quality order to result in economic effectiveness. 2 Some quality control and quality assurance related. loop in

actions are inter-

3.3.13 Shelf Life - The period of time during which an item can remain unused in proper storage without significant deterioration in quality. 3.3.14 Specification requirements.
NOTES 1 A qualifier should be used to indicate the type of specification such as product specification, test specification, 2 A specification should refer to, or include drawings, patterns or other t-elevant documents and indicate the means and the criteria whereby conformity can be checked.

-

A

document

stating

3.3.15 Standardization-The process of establishing uniformity of items and of practices to ensure the minimum feasible variety of such items and practices and to effect optimum interchangeability. 3.3.16 Supplier's Declaration - A procedure by which a supplier gives written assurance that a product, process or service conforms to specified requirements.
NOTE - In order to avoid any confusion, certification" should not be used. the expression "self-

3.3.10 Nonconformity specified requirement.
NOTES

-

The

non-fulfilment

of a

1 The definition covers the departure or absence of one or more quality characteristics, including dependability characteristics, or cluality system elements from specified requirements. 2 The basic difference between "non-conformity" and "defect" is that specified requirements may differ from the requirements for the intended use (see 3.3.8).

3.3.17 Test - An activity carried out to measure or classify a characteristic or a property of an entity by applying to the entity a set of environmental and operating conditions and/or requirements according to a specified procedure. 3.3.18 Warranty - To ensure that an item will perform as specified for at least a specified time. 4 TERMS CONSIDERED ERECTION/INSTALLATION IN SUPPLY PHASE AND

3.3.11 Quality Assurance - All those planned and systematic activities implemented within the quality system and demonstrated as needed to provide adequate confidence that an entity will fulfill requirements for quality.
NOTES 1 There are both internal and external purposes for quality assurance. a) fnfernul yuclliry cts.surcrnce : Within an organization quality nssuratxe provides confidence to management, b) Exter-nul yutrlip m.wrmw : In contractual and other situations, quality assurance provides confidence to the customers or others. 2 Some quality control and quality assurance related. 3 Unless requirements user, quality assurance actions are inter-

4.1 Commissioning Advancement of an installation from the stage of static completion to full working order and achievement of the specified operational requirements. 4.2 lnstallation - Initial setup, adjustment checkout of a product in `the user's' environment. and

for quality fully reflect the needs of the may not provide adequate confidence.

4.3 Installation Instructions - The document that describes in detail the procedure for installing the product including, if necessary, the procedure for unpacking and preparation prior to installation.
NOTE This document forms part of the technical manual

3.3.12 Quality Control techniques and activities requirements for quality.
NOTES

-

The operational that are used to fulfill

1 Quality control involves operational techniques and activities aimed both at monitoring a process and at eliminating causes of

4.4 Network Analysis/Network Techniques - A group of techniques that, for the description, analysis, planning and control of activities, considers the logical interrelationship of all activities. 5
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NOTES 1 The group includes techniques cancerned with time, resources, costs and other influencing factors, for example uncertainty. 2 The terms "programme evaluation and review technique" (PERT), "critical path analysis" (CPA), "critical path method" (CPM) and "precedence method" refer to particular techniques and should not be used as synonyms for "network analysis".

down, controlling and monitoring foreseeable conditions.
NOTE The document

the asset under all
manual.

forms part of the technical

5.1.9 Operuting Procedure - The sequence of actions to be performed on or by an asset to achieve a required function. 5.1.10 Operuting State - The state when an item is performing a required function. 5.1.11 Operating Time - The time interval which an item is in an operating state. during

4.5 On Stream - The state of the asset in which it is performing its intended function.
NOTE-The m, processes. term originates from, and is particularly applied

4.6 Procurement - The process of obtaining goods, materials and services from an internal or external supplier. This process includes the managerial, technical, contractual and physical actions required to control the availability and ordering of such requirements. 4.7 Tender - An offer, normally in writing, to supply a commodity or to execute works, giving price and compliance with the specification.
NOTE-Tender is sometimes referred as `quotation'.

5.1.12 Operation-The combination of all technical and administrative actions intended to enable an item to perform a required function, recognizing necessary adaptation to changes in external conditions.
NOTE - External conditions are understood to cover aspects such as service demand, environmental conditions, etc.

5.1.13 Scheduled Outage/Plunned Outuge - Outage due to the programmed taking out of service of an item. 5.1.14 Scheduled Outage Duration - The specified period of time during which an item is not available to perform its function because it is withdrawn from service according to programme. 5.1.15 Stundby State - A non-operating during the required time. 5.1.16 Standby Time - The time which an item is in a standby state. interval up state

4.8 Vendor Assessment - Assessment by or for a customer of potential supplier with regard to their technical ability and financial ability/stability and in other aspects, to determine their suitability as suppliers. 5 TERMS CONSIDERED MAINTENANCE PHASE 5.1 Operation Terms IN OPERATION AND

during

5.1.1 Avail~Me St&e -The state of an item when it is capable ofperforming its required functions in the defined condition of use. 5.1.2 Busq State - The state of an item in which it performs a required function for a user and for that reason is not accessible by other users. 5.1.3 Critical State - A state of an item assessed as likely to result in injury to persons, significant material damage or other unacceptable consequences.
NOTEA critical state may be the result of a critical fault, but not necessarily.

5.1.4 Down State - A state of an item characterized either by a fault, or by a possible inability to perform a required function during preventive maintenance. 5.1.5 D~MVZTime - The time interval during which an item is in a down state. 5.1.6 Drill A mandatory procedure.

5.1.17 Technical ManuLrl - A publication that communicates appropriately and effectively specific directions, data and information about the product to cover the subjects of: purpose and planning; operating instructions; technical description; handling, installation, storage, transit; maintenance instructions; maintenance schedules; trouble shooting; parts lists; modification instructions; and disposal instructions. The technical manual is provided for those involved with managing, operating, maintaining and provisioning of the complete asset. 5.1.18 r/l, State-A state of an item characterized by the fact that it can perform a required function, assuming that the external resources, if required, are provided.
NOTE - This (WP 52.1). state relates to availability performlulcc

5.1.7 Idle Time - The time interval during which an item is in an idle state. 5.1.8 Opercrting Instructions - The document that describes in detail the methods of starting up, shutting

IS 9990 : 199x 5.1.19 Up Time - The an item is in an up state. time interval during which 5.3 Availability, Terms Reliability and Maintainability

5.1.20 Waiting Time - The part of attendance time other than unoccupied time during which a worker is available but is prevented from working. 5.2 Performance Terms

5.3.1 Accessibility - A qualitative or quantitative measure of the ease of gaining access to a component for the purposes of maintenance. 5.3.2 Ageing Fuilure/Weorout Failure - A failure whose probability of occurrence increases with the passage of time, as a result of processes inherent in the item. 5.3.3 Avuilubility - The probability that a system or equipment will, when used under specified conditions, Also, the operate satisfactorily and effectively. percentage of time or number of occurrences for which a product will operate properly when called upon. 5.3.4 Criticul Failure - A failure which is assessed as likely to result in injury to persons, significant material damage or other unacceptable consequences. 5.3.5 Design Failure design of an item. A failure due to inadequate

5.2.1 Avaihbility Pelrfortnance - The ability of an item to be in a state to perform a required function under given conditions at a given instant of time or over a given time interval, assuming that the required external resources are provided.
NOTES 1 This ability depends on the combined nspccts ofthe reliability performance, the maintainability performance and the maintenance support performance. 2 Required external resources, other than maintenance rcsources, do not affect the availability pe~for~~~ance of the item.

5.2.2 Breakdown Failure resulting non-availability of an item (see also 5.3.3).

in

the

5.2.3 Cuptibility - The ability of an item to meet a service demand of given quantitative characteristics under given internal conditions.
NOTES 1 Internal conditions faulty and correctly rcfcr for example to any combination functioning sub-items. of

5.3.6 Fuilure - The termination of the ability of an item to perform a required function.
NOTE - "Failure" is an event. as distinguished which is a state. from "fault".

5.3.7 Failure Case -Basic reasons for failure. This initiates the physical process by which deterioration proceeds to failure.
NOTEFailure causes include defects in design, quality, parls misapplication, etc.

2 For telecommunication performance.

services this is called trafficability

5.2.4 Dependubility - The collective term used to describe the availability performance and its influencing factors; reliability performance, maintainability performance and maintenance support performance.
NOTE-Dependability non-quantitative terms. is used only for general descriptions in

5.3.8 Fuilure Mechanism - The physical, or other process which has led to a failure.

chemical

5.3.9 Fuilure Mode-The manner by which a failure is observed. This generally describes the way a failure occurs. 5.3.10 Fuilure Report - A document reporting departure of an item from an acceptable condition. 5.3.11 F&t - The state of an item characterized by the inability to perform a required function, excluding the inability during preventive maintenance or other planned actions, or due to lack of external resources.
NOTE-A fault is often the result of a failure of the item itself, hut may exist without prior failure.

52.5 Dumbili& - The ability of an item to perform a required function under given conditions of use and maintenance, until a limiting state is reached.
NOTE - A limiting state of an item nvay be characterized hy the end of the useful life, unsuitability for any economic or technological reasons or other relevant factors.

5.2.6 l+_+wcy A term used to reflect the relationship between the output from, and the input to, an item or an activity.
NOTE - Efficiency also means the ratio of useful work performed to the total energy expanded.

5.3.12 Fault Report - A document reporting the detection of a fault or the occurrence of an incident, giving details of its nature, symptoms and consequences as far as is known. 5.3.13 Muintuinubility -The probability that a given active maintenance action for an item under given conditions of use can be carried out within a stated time interval, when the maintenance is performed under

5.2.7 UtiliwtiorKupacity Utilization - The actual usage of a resource compared with the maximum possible whilst it is available for use during a given period.

IS 9990 : 1998 stated conditions
resources. NOTE-The maintainability 5.3.14 term "maintainability" is also used to denote the performance quantified by this probability.

and using

stated procedures

and

2 The term "reliability" performance.

is also used as a measure of reliability

5.3.26 Reliability Characteristics - Quantities to express reliability in numerical terms.

used

Maintainability Model - A mathematical model used for prediction or estimation of maintainability performance measures of an item.
NOTE An example is the maintenance tree (see 5.4.17).

5.3.27 Reliability Tests - A critical trial' or examination of an item to determine if it will perform a required function under stated conditions for a stated period of time. 5.3.28 Running-in-Failure - The failure of an equipment or system in its early or initial stage of operation. 5.3.29 Secondary Failure - A failure of an item caused either directly or indirectly by a primary failure or a fault of another item. 5.4 Maintenance Terms

5.3.15 Maintainability Requirements - A statement of the principal means and frequency of preventing an item from failing or of restoring its function when it has failed.
NOTE-Compare with maintenance requirements (see 55.11).

5.3.16 Mangfacturing Failure - A failure due to non-conformity during manufacture, to the design of an item or to specified manufacturing processes. 5.3.17 Mean Downtime (MDT) - Average time a system cannot perform its mission; including response time, active maintenance, supply time and administrative time. 5.3.18 Mean Time Between Failure (MTBF) expectation of the time between failures. 5.3.19 Mean Time to Failure (MTTF) expectation of the time to failure.
NOTE - The term non-repairable items.

The The
with

5.4.1 Active Maintenance Time/Real Maintenance Time That part of the maintenance time during which a maintenance action is performed on an item, either automatically or manually, excluding logistic delays.
NOTE - A maintenance action may he carried out while the item is performing a required function.

-

is normally

used

in connection

5.4.2 Check Out Time - That part of the active corrective maintenance time during which function checkout is performed. 5.4.3 Condition Based Maintenance/Predictive Maintenance The maintenance carried out according to the need indicated by condition monitoring. 5.4.4 Condition Monitoring - The continuous or periodic measurement and interpretation of data to indicate the condition of an item to determine the need for maintenance.
NOTE-Condition monitoring is normally carried out with the item in operation, in an operable state or removed but not subject to major dismantling.

5.3.20 Mean Time to Repair (Restoration) (MTTR) - The expectation of the time to restoration. 5.3.21 Modularity - A measure of the extent of an asset's ability to be disassembled into modules which are of common or interchangeable de$gns. 5.3.22 Module - A sub-assembly within an item of equipment or an item of equipment within a larger system, which may be removed, replaced or interchanged in one piece, usually without the need to adjust or dismantle other adjacent items. 5.3.23
caused

Primary Failure - A failure of an item not either directly or indirectly by a failure or a fault of another item. 5.3.24 Random Failure -The occurrence of an event is in accordance with the law of chance.
NOTE - It is a failure that occurs with constant failure rate. This implies that p, abability of failure occurring in a given interval of time is same, whatever the interval is.

5.4.5 Corrective Maintenance - The maintenance carried out after fault recognition and intended to put an item into a state in which it can perform a required function. 5.4.6 Deferred Maintenance Corrective maintenance which is not immediately initiated after a fault recognition but is delayed in accordance with given maintenance rules. 5.4.7 Diagnosis - The art or act of deciding symptoms the nature of a fault. from

5.3.25 Reliability -The ability of an item to perform a required function under given conditions for a given time interval.
NOTES 1 It is generally assumed that the item is in a state to perform this required function at the beginning of the time interval.

5.4.8 Economic Repair - A repair that will restore the product to sound condition at a cost less than the value of its estimated remaining useful life. 8

IS 9990 : 1998 54.9 Emergency Maintenance - The maintenance that it is necessary to put in hand immediately to avoid serious consequences. 5.4.10 Examination - A comprehensive inspection supplemented by measurement and physical testing in order to determine the condition of an item. 5.4.11 Fault Tree - A logic diagram showing the relationship between events or conditions in a system that leads to a final outcome called undesired event. The representation is in a form which can be understood, analyzed and rearranged to facilitate the identification of factors affecting the reliability and performance characteristics of the system. These include component fault modes, operator mistakes, environmental conditions, software faults and common events affecting more than one functional component. 5.4.12 Fault Tree Analysis - It is an analytical procedure for study of faults in complex systems. A fault tree for the undesired event of the system is developed for this purpose. The method of analysis is aimed at pinpointing the cause or combinations of causes that can lead to the undesired event. The analysis provides qualitative, as well as quantitative results. 5.4.13 Inspection - Activities such as examining, testing, gauging one characteristics of a product or service and these with specified requirements to conformity. measuring, or more comparing determine 5.4.18 Modification (of an Item) - The combination of all technical and administrative actions intended to change an item. 5.4.19 Off-site Maintenance Maintenance performed at a location different from where the item is used.
NOTE - An example of off-site maintenance sub-item at a maintenance centre. is the repair of a

5.4.20 On-site Maintenance/In-situ Field Maintenance - Maintenance location where the item is used.

Maintenance/ performed at the

5.4.21 Opportunity Maintenance - Maintenance of an item that is deferred or advanced in time when an unplanned opportunity becomes available. 5.4.22 Overhaul - A comprehensive examination and restoration of an item, or a major part thereof, to an acceptable condition. 5.4.23 Planned Maintenance - The maintenance organized and carried out with forethought, control and the use of records to a predetermined plan.
NOTE - Preventive maintenance is always part of planned maintenance; corrective maintenance may or may not be.

5.4.24 Preventive Maintenance - The maintenance carried out at predetermined intervals or according to prescribed criteria and intended to reduce the probability of failure or the degradation of functioning of an item. 5.4.25 Reaction Time - The time that elapses between the recognition of a need for repair and its execution. 5.4.26 Recondition - Clean and replace worn parts on a selective basis to make the product usable to `the user'. 5.4.27 Reliability Centred Maintenance (RCM) -A systematic approach for identifying effective and efficient preventive maintenance tasks for equipment and items in accordance with a specific set of procedures and for establishing intervals between maintenance tasks. corrective 5.4.28 Repair That part of maintenance in which manual actions are performed on the item. 5.4.29 Restoration/Recovety/Rebuild - That event when the item regains the ability to perform a required function after a fault. 5.4.30 Running Maintenance - Maintenance can be carried out whilst the item is in service. that

5.4.14 Logistic Delay - That accumulated time during which a maintenance Jction cannot be performed due to the necessity to acquire maintenance resources, excluding any administrative delay.
NOTE - Logistic delays can be due to, for example, travelling to unattended installations. pending arrival of spare parts, specialists, test equipment, information and suitable environmental conditions.

5.4.15 Maintenance The combination of all technical and administrative actions, including supervision actions, intended to retain an item in, or restore it to, a state in which it can perform a required function. 5.4.16 Maintenunce Time - The time interval during which a maintenance action is performed on an item either manually or automatically, including technical delays and logistic delays. 5.4.17 Maintenance Tree- A logic diagram showing the pertinent alternative sequences of elementary maintenance activities to be performed on an item and the conditions for their choice. 9

5.4.31 Scheduled Maintenance -' The preventive maintenance carried out in accordance with an established time schedule.
NOTE-In certain instances, for `time' read `operating hours', `distance travelled', etc. as appropriate.

IS 9990 : 1998 5.4.32 Service Contract - Contract calling directly for a contractor's time and effort rather than for a specific end product. 5.4.33 Shutdown Maintenance - Maintenance that can only be carried out when the item is out of service. 5.4.34 Unplanned Maintenance carried out to no predetermined - The maintenance plan. skill of the personnel involved, their facilities and the duration and frequency of maintenance action.
NOTES

1 This information forms part of the technical manual.
2 Compare with maintainability requirements.

The 5.4.35 Unscheduled Maintenance maintenance carried out not in accorda&e with an established time schedule, but after reception of an indication regarding the state of an item. 5.5 Maintenance 55.1 Cluss~cation classes. Management Terms

5.5.12 Muintenance Schedule - A comprehensive list of items and the maintenance required, including the interval at which maintenance should be performed.
NOTE-This document forms part of the technical manual.

5.5.13 Parts List form the asset.
NOTE -This

A definitive

list of all items that

The act of grouping items into

document forms part of the technical manual.

5.5.2 Codification - The act of systematically sequencing, identifying and presenting of items within their class or classes. 5.5.3 Muintenmce Cost - The total cost of retaining an item i.n, or restoring it to a state in which it can perform its required function.
NOTE - Term 3.1.27 is repeated here since it is applicable to this section also and assists in appreciation of the other terms in this section.

5.5.14 Spares Policy-A declared basis by which the holding of stock is determined. 55.15 Spares Stock - Items that are held available for maintenance purposes or for the replacement of defective parts.
NOTE - If spares stock is associated with a saleable product, it is regarded as direct stock, whereas if associated with the fixed assets (for example plant, vehicles) it is regarded as indirect stock.

5.5.4 Maintenance History/History Record history record that is used for the purpose maintenance planning.

A of

5.5.16 Work Order/Job Card-A written instruction detailing work to be carried out and methods to be used. 5.5.17 Work Requisition work to be carried out. A document requesting

5.5.5 Maintenance Munagenzent - The organization of maintenance within an agreed policy. 5.5.6 Muirrtenmce Mmhours - The accumulated durations of the individual maintenance times, expressed in hours, used by all maintenance personnel for a given type of maintenance action or over a given time interval. 5.5.7 Maintenance Philosophy A system of principles for the organization and execution of the maintenance. 5.5.8 Maintenance Plaming - Deciding in advance the jobs, methods, materials, tools, machines, labour, time required and timing of maintenance actions. 5.5.9 Maintenance Policy - A description of the inter-relationship between the maintenance echelons, the indenture levels and the levels of maintenance to be applied for the maintenance of an item. 5.510 M&tcvvuvvce Progrunme plan allocating specific maintenance periods. A time-based tasks to specific

document 5.5.18 Work Specification A describing the way in which the work is to carried out. It may define the materials, tools, time, standards. 5.6 Maintenance Engineering Terms

5.6.1 Built-in Test Equipment - Diagnostic and check-out devices integrated into equipment to assist operation and service. 5.6.2 Corrosion Control - The measures adopted to control the deterioration chemical/ environmental action on materials. 5.6.3 In-situ Maintenance Techniques - The group of maintenance techniques carried out at the site of the equipment itself without much of disassembly. 5.6.4 Lubrication - The provision of a friction reducing layer between two moving surfaces. 5.6.5 Tribology - The science and technology of interacting surfaces in relative motion and of related subjects and practices. 5.6.6 Trouble Shooting - Locating or isolating and identifying discrepancies or malfunctions of equipment and determining the corrective action required.
IO

5.511 Mc~intenunce Requirements - A statement of the nature ofthe maintenance method, in particular the

IS 9990 : 1998 5.7 Safety Terms 57.1 Failure Rtrte -The number of failures per unit measure of life (cycles, times, events and the like) as applicable for the item. 57.2 Hazard - A situation that could occur during the lifetime of a product, system or plant that has the potential for human injury, damage to property, damage to the environment, or economic loss. 57.3 Haz,urd Anrrl~~.vi.shazards and the consequences sequences of each hazard. The identification of of the credible accident 58.5 Heat Gain -The tlow of heat into an enclosure from all sources other than by space heating means. 58.6 Heat Loss -The rate of heat flow from a body which is not gainfully used. 5.8.7 Heat Reclaim - The principle whereby heat that might otherwise be discharged to waste is passed through a suitable form of heat exchanger and thereby recovered for other uses. 58.8 Heat Recovery - A process that enables waste heat to be stored or transferred for the purpose of performing a useful function elsewhere. 5.9 Environmental Control Terms

57.4 Hcrzard und Operc-rhility Study - The study of hazards, consequences and corrective actions through structured questioning of all deviations of all characteristics. 57.5 Risk - A combination of the probability, OI frequency of occurrence of a defined hazard and the magnitude of the consequences of the occurrence. 5.7.6 SU@J~- The freeclom from unacceptable of personal harm. risks

59.1 Degradable-An adjectivedescribingmaterial that is capable of degrading to a condition similar to that of naturally occurring substances. 5.9.2 iZfllucnt - A stream of fluid being released or discharged to the environment. 59.3 Environment The aggregate of all conditions influencing a product or service, including physical location, operating characteristics of surrounding or ready equipment, actions of people, conditions of temperature, humidity, salt spray, acceleration, space, vibration, radiations and contaminants in the surrounding area. 5.9.4 Fully TreatedIn describing eftluent or waste, a term that describes matter that has been treated chemically or by other processes to a state where it has no adverse effect on the environment. 5.9.5 Poisonous/Toxic - Describes a substance that when introduced into or absorbed by a living organism (usually a human being) destroys life or injures health. 5.9.6 Threshold Limit - A limiting concentration of a substance or intensity of a radiation in an environment beyond which adverse effects may be expected.
NOTE-This specially applies to limits set by statutory bodies to ensure that the adverse effects we prevented.

NOTE - Safety is defined in the context of I-isk of personal harm. It ist~aceableclunntitatively indecision-mnkingon occept:thle risks.

5.7.7 S@Q Audit personal harm.

Formal review of the risks of

5.7.8 Safety Coc1e.s - Prescribed requirements or procedures aimed at avoiding risks of personal harm. 57.9 Safety Rule a safety code. A regulation designed to enirce

57.10 Warpring - A statement advising of the need to take care lest there be serious consequences resulting in death of personnel or in a hazard to health. 5.7.11 Work Permit A signed document, authorizing access to an item, that defines conditions, including safety precautions, under which work may be carried out. This may include a document, signed on completion of maintenance, stating that an item is safe and ready for use. 5.8 Energy Management Terms

58.1 Energy Audit - The determination of actual energy used in each part of an installation or process. 5.8.2 .&er;~ Mmugernent - The management ofthe storage, conversion, distribution and utilization of energy directed to the economic provision of required services and the elimination of avoidable losses. 58.3 Energy) Requiremerlt - The summation of the amounts of energy used in a building or process. 5.8.4 Errrr-gy Target - The desired energy demand of a plant and equipment process.

5.9.7 Treutment - The action of reprocessing a material or effluent to render it less harmful or more suitable for its intended purpose. 5.9.8 Waste Disposal-The material no longer required. activity of disposing of

5.9.9 Wuste Storage - The storage of material longer required, prior to disposal. 6 TERMS RELATING TO END-OF-LIFE

no

6.1 Disposal -The act of getting rid of an unwanted item by means of sale or otherwise.
II

IS 9990 : 1998 6.2 Disposal Cost see 3.1.11. 6.6 Redundancy - In an item, the existence of more than one means for performing a required function
NOTE - Term X2.10 is repented here since it is applicable to this section :k~ and assists in appreciation of the other terms in this section.

6.3 Disposal Instructions - The document that describes in detail the method and precautions to be observed in discarding or otherwise disposing off an asset when it has failed or is no longer required for any reason.
NOTE This downlent forms part of the technical manual.

6.4 Obsolescent - Becoming, or about to become obsolete, out of date or unobtainable. 6.5 Obsolete - An adjective indicating that an item is no longer being manufactured or supplied.
NOTE-The reason may be that it is no longer required or that it has been superseded through technological advances.

6.7 Replacement Theory/Renewal Theory - A study comparing various options for replacing, renewing or retaining an asset or component reaching the end of its life. 6.8 Scrap - Items or material discarded as being incapable of being rectified or salvaged within a manufacturing process.

12
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